testinal lesions and disease, in pigs. Similar findings in calves have been reported.*-' The absence of reports on Chlamydia causing intestinal disease in pigs, and the coexistence with S. typhimurium, suggests a low intestinal pathogenicity of Chlamydia alone in pigs. The coexistence of Chlamydia and Salmonella at the enterocyte level might facilitate the destructive or invasive capacity of either one of the pathogens, thus enabling Chlamydia to invade enterocytes being altered by Salmonella, or enabling Salmonella to more easily destroy the enterocytes containing Chlamydia. The S. typhimurium strain used in these experiments caused mild, transient diarrhea in the first week post-inoculation. The coexistence of S. typhimurium and Chlamydia might have caused a severe and extensive pseudomembranous enteritis. 
References

Neuroendocrine (Merkel) Cell Tumors of the Canine Oral Cavity
L. 0. WHITELEY AND J. R. LEININGER Merkel cells occur in the epidermis of fish, amphibians, reptiles, birds, and mammals in close association with nerve ending^.^ They have also been reported in the oral mucosa of several mammalian s p e~i e s . *~~~~~' J~ They are part of the difise neuroendocrine cell system and are believed to function as mechanorecept~rs.~J~ Over the past 2 years, four cases of an unusual canine oral neoplasm have been presented to the surgical pathology service at the University of Minnesota College of Veterinary Medicine. Case 1 is an 8-year-old male Irish setter presented with two pedunculated, one-half centimeter masses in the oral mucosa, immediately posterior to the upper incisors. Case 2 is an 8-year-old male schnauzer cross, with a mass surrounding the right upper premolar and the first molar, with lysis of the surrounding bone. The third case is a 7-yearold male poodle with a tumor on both sides of the right lower last premolar. Case 4 is a 9-year-old female mastiff, with a pedunculated tumor on the lower lip.
Histologically, these tumors were characterized by densely packed sheets of round to polygonal cells, subdivided into packets by a fibrovascular stroma ( Fig. 1) . Tumor cells had a tendency to palisade along this stroma. The stroma was prominent in all cases except case 1 (Fig. 2) . Tumor masses were located in the submucosal tissue and were well-circumscribed and closely associated with the overlying epithelium. Epithelium was ulcerated in case 4. Individual cells had a moderate amount of pale basophilic cytoplasm, with poorly defined borders. Nuclei were variably sized, oval, and had finely dispersed or coarsely clumped and marginated chromatin. There were one to two centrally placed nucleoli. Nuclear margins were occasionally convoluted with sharp indentations. Multinucleated tumor cells were also present ( Figs.  1, 2) . Mitotic figures were variable in number, with only a few scattered ones in cases 1,2, and 4; with three to four per high-powered field in case 3. Gremelius argyrophilic stain showed scattered positive cells in each case. All cases were negative with Masson's argentailin, periodic acid-Schiff (PAS), and toluidine blue stains. Immunoperoxidase assays for S-100, neuron-specific enolase, and cytokeratin were done on cases 3 and 4, and were negative.
Deparaffinized tissues from cases 1,2, and 3, and formalinfixed tissues from case 4 were processed for electron microscopy; all cases had similar features (Figs. 3, 4 ). Heterogeneous neuroendocrine, membrane-bound, granules with electron-dense cores, which were occasionally surrounded by a clear halo, were in the cytoplasm. The number of cells with these granules was variable. Tumor cells also had loosely arranged aggregates of intermediate filaments. These filaments were often located in a perinuclear band or as filamentous bodies in the cytoplasm. Poorly defined desmosomes were rarely seen between cells, as were interdigitating cellular projections. Nuclei were leptochromatic, with a peripheral band of heterochromatin and one to two central or pericentral nucleoli.
Our diagnosis of Merkel cell tumor is based on the typical light microscopic organoid appearance, convoluted nuclear membranes, presence of multinucleated tumor cells, positive argyrophilic reaction, presence of neurosecretory-type granules, and the typical distribution of intermediate filaments.
These features have previously been reported in both human and canine Merkel cell tumors. 1,4,6.8-10
Tumors of Merkel cell origin have been described in the lip and skin of h~mans.1,~JO They have also been reported in the In one report, 20 cutaneous canine neuroendocrine tumors were described.9 These tumors were found primarily in the dermis, with close approximation to the overlying epidermis. Histologic findings were similar to ours, with clusters of cells separated by a fibrovascular stroma, pleomorphic nuclei with nuclear membrane indentations, and multinucleated cells. The Gremelius stain was negative in that series of cases. However, in several human cases, the Gremelius stain was positive, or found to be variable, depending on fixation technique. I Ultrastructurally, these 20 canine tumors were similar to ours and contained variably sized neuroendocrine granules, bundles of intermediate filaments, interdigitated cell membranes, and rudimentary desmosomes. Clinically, they were benign, and excision was curative. This is unlike the human counterparts, which are often malignant. l o In a second report of a single dog with three skin nodules, neurosecretory granules and infrequent desmosomes were described.2 This dog died of metastatic disease. However, other authors9 felt that the skin tumors in this dog were most likely metastatic from a primary abdominal tumor.
Immunohistochemical studies on human Merkel cells have shown variable result~.~-6-8JO S-100 protein has been consistently negative, whereas there have been both positive and negative reports for neuron-specific enolase, cytokeratin, and metenkephalin. An antibody to metenkephalin was not available for an immunoperoxidase assay of our tumors.
Our four cases support the observation that canine Merkel cell tumors are generally benign. In cases 1,3, and 4, surgical excision was curative. In case 2, the dog was treated with radiation and has remained lesion-free for 18 months.
